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* 'J -9- 4 ^ 'J >»tt d r^---t*25.y f Cip/Kip , 7 7?'J -SESOftffi *BB#"#"* 
H^ta-Kt* itf*^ ££#^"e^#5tt i:$Af, £ftlHlli& *it £#m fc 
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•y--f ^ y m$im<o^-^ ? u >D-e&&if**4i2«o^& 0 

[W ** 6 ] 

--tf-eab&W** 1 7^ 3 (Dffitifr l *fc|B«l©:frtto 

[» ** 7 ] 

^ * 'J > mf&* 1- - CDK4X»±CDK6t?ab * If** 6 IE«^>^feo 

[If** 8 ] 

Cip/Kip-7r 5 U-geof^fflSrKLW-rSB^^ Cip/Kip7r < U -IfiWW 
fftB H^-?*&If** 1 3 OflrtL*" 1 S^fBfcO^feo 

[«** 9 ] 

cip/Kip-7r 5 ';-«e«o^«l* / K-t#ffl**'-t"^s^> o.e^r^>- yar— ejitifc 
h^t?* & ft** 8 temo^o 
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^tf^^-V • y B^**, Cip/Kip-7r5 y -g6 L**&F-#y * X@ 
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* y -9-^ * y >'«i4^r^--^2S:y f cipAip®6^M^ia«i" ; 5>ia : f-^ ::l - 
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[W*« 1 8 ] 

*M * U ^^tt^r^---tf y6 s \ CDK4X{iCDK6T»& &fjf 1 7 fE«t?>^ * 
IW*« 19] 

Cip/Kip"7r 5 U -^eo^ffl«:|5I*i-^>HT-^ Cip/Kip-7 r 5 V-gfi^^^fSi" 

^ffl**i-^>s^^*^i»*^i 4famo^*- 0 

[» 3t>g 2 0] 

Cip/Kip7T 5 'J -^6<^^£l£1-ff;ffl£^&E^\ ^Llfdr^V • >; 3{r-4ffl|jK 
[Hf*£ 2 1 ] 

atf^f-v • U #~tf*j£H^-j&*. Cip/Kip-7r 5 U -Hfi L#&F-*~ 7 * * H 

[If 2 2 ] 

Cip/Kip"7y ^ V -Se^fe^L#*F-3i?y **B^-a* % Skp2-C*&|||*^2 1 IBfcO 
[Iff^S 2 3 ] 
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[0 0 0 1 ] 
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[0 0 0 3] 

^ sa»MKR* v - > - t > v * T y v >mo /cii fox & iiLmte'kmfkffiz^ufcir & m 

[0 0 0 4] 

>kffifflm t l xm± tzmm-t & e: t am h nx v> & m x. # > imwticM i o * tz 
v?z&m&Mmfrb>bffiMmzftmL, *ti*&mmmmt Lxm^&m^mtbbtix 

mtLx\±%m®>x'i,±t£\,*<otfmkxh2> mmtLx, m*.®, #mw:«2, 

3, 4^#M) o 
[0 0 0 5] 

U >4K^tt*^— (CDK) ~>*rAO#«Kov>Tffi3te**rfcc>fci|&*. '^jfiffflaa-Cli 

itL^ose^fttjWii&sttR^LJKrt^ff-^-rs *-<a*§** -9-^^ v>d-cdk 

t «rBv*ffi L/wo $ fcfc,- -9-^ ^ V >D1^3K#fT'>^^>U (nucleus localizing signal 
INLS) ZtttiaLtz&m=F (&T\ D1NLS) CDK4£ 3- K"* sa^f 7 f 

wb-tMzLtzo ^t(omm> mm; v>%m&i*Txmzt Astern (&&&m *v%\<^® 
mf&zmmmtz £ t iz&zb Ltzo t tz, m^Rv s cwmte^zj£m<D<kffi®.mzmx 

miE4f 2004-3103400 



*j$H 2003-391708 



2/ 



[0 0 0 6] 

6#PS) o Mx.(f, 7 y ^ff^B 1 ^^IilI|XL^^^L^M^^'^ TtV ^ ^Xlil* «9 El 
mwmtt (^#K=»7) X^FSfS^ (##W»8#P1) 4MB 
Iffiflfc <7>DNA^J& ^ £ £ i: ?iitv^ 0 * , > *~ ^ * i> tz & 
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u©» KDNLS/CDK& ait t± r±i£&v*j ^mmm £ ii ^ -r £ t &x § & mm m & U 

[0 0 0 8] 

-®c<DMmmm k &\^x, m&coiER nmm mirtmmmm <omf * mm l x * 

<7>H&& 2 O60CDK|5fi»@^7 r ^ V -tmfeZllX^Z mUt LXMZ.lt, ^#1^ 
$U l#fis) o 1 o«6co^;v-^{±, Ink4-7r5 V-^e^Pffm-CiSi?. pl6 (Ink4A. 
Mtsl, C6kn2RX>X6kn4i t LX i>%\btlX\<>2>) . pl5 (Ivk4BRZmts2 1 LX & £g h ftX 
v>4) „ pl8 (Ink4C25. OTnkGA i: L T & £n tlT V* & ) ^tfHpl9 (p20, Ink4D&£Hnk6B 
tLt^f)iltV^) CDK4Xt±CDK6i:^fi*I^^bT^-f ^ V >D-CDK4 ( 

X&CDK6) (#!)x.t^ ^ttl 2, 13, 1 4#F£) o CDK 

l§S6<0 2oI©^>-7'li, Cip/Kip"7r ^ V-m&tmZtiX&t), p21 (CipK Pi 
cl, SdiK mda6Rmaflt LX i>%\btLX\,*2> ; J£TF> p21 Cipl )> p27 (Ick, Kipl&UT 
ic2t LXi>%\bHX^2> ; JSIT, p27 Kipl ), MVKp57 (Kip2h LX i>%\ h tiX^Z ; iik 
T\ p57 Kip2 ) 0 . Ink4-7 r 5 U - fc^ft »K W-f * U >-CDK^#?> 

tf, imfFlCM. 15, 16, 17, 18 #BS) o 
[0 0 0 9] 

'i>MJ&oif?iOTfM # v> r , £ a <b CDKffi#S6 # ? if©* CB84Ltv>4 0*i:ov> 

Ttt, cip/Kip77^ u-ateicHLT. i/><o^©^^^o bp*>. j&^syi)!^?>^ 
m^^tt-c. ^«<^iimti^T-r*<o^#v^ P 2i Cipl se^p27 Kipl ^ao^s 

mx.it, mZVFXWtl 9mm) e E2F-litf5^ : £rilf!ll&il$^7t^MB&^IGF-l ( 
insulin-like growth factor-1) *mu1rZ>t, p21 Cipl ^e^p27 Kipl geo^l:^M 

o#F.s) o IK, p27 Kipl «^^fS-7^^-e(±. ii^cov^^ i ij ^>^«^5i# 

I^m2 l#Rg) „ t<03»fcCip/Kip77$ y-«6, #^ p 27 Kipl ^C^«^li5iiPPfU 

p/Kip-7 r 5 u -»a <v§&m • f^ffl sranwi u n^io x^mmm^m -mmmttz 

[0 0 10] 
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cip/Kip-7 7 5 y -seojWiiart^^»t*i&a^^>ni^ ±£ L-ca^f^wt^ 

L/:^I (: i c t if ? tfC V> A CI £7& s £n<b*i/CV>S (fij x. if . ^fp^I^ 2 2 , 2 3 
, 2 4#RfQo -S-tf^^fi, Mit±, ^mKi&fc-£titz76mtiT< SW.fr bK&tfV s< 

^W&^^^-^nr-TV-A^i O^Jtl^ tf&^e^tf, Cip/Kip7 t 5 
V - W&<Dm~i>y-'( ? V p53, p300, E2F, STAT-1, c-Myc, c-Jun, EGF§:##s I* 

El) , (E2) S-^tf^r^^ • VJf-l? (E3) CO® # £ X o T^. tf 

f&IfttLT, 0Ox.tt\ ^#l^»2 5, 2 6, 2 7, 2 8^#P£) o 
[0011] 

^> • 'J jf—M (E3) ~T?&<2> "b^TiS , Anaphase Promoting Complex/Cyclosome 

(APC/C) ^I^^^VHL (von Hippel-Lindau protein-elongin B/C (VBC) Nedd4 
, Ufd4, Rad5, Radl8, Parking, < <Dmff*®hi\X^2> a iff^Tfitl 

• U if- l£Sm$.&fc t le-f £ t £ ) tf, Skpl, Cull (BU£, Cdc53) , RXf 
Y-#v?K (F-box) t^£*L& 3^t/a^y h^k#J&$ 

CTAtf, wmm%m2 9, 3 0#M«) o 

[0 0 12] 

, F-^-^ ^ifiii, >f&^ ^ wd-4o >j tf- > t m*i%z>4omnm.<D mse^j 19. 

L •=&•?• — "7^MXfin^ v^ii'^/in-i' v > ■ y y f- • y tf — h (leucine-rich repea 
t) Bftfft* ■=&?-- 7 «#«r*rL"rv>* 0 SCF^#Ki3V>T, Skpl^.U f Cull/Cdc53(±if 

WSft£>Ct^©^l^*oT^l), WD-40U tf- hXtfn^f ->> • y y*- • y 
tf- H::i5V»T*8j&KfcBfft • tizx *), SCFtt-frfl:©*fW**tt**seb 

TV** (1*!)x.tf, ##^m3 1 , 3 2, 3 3#M) o SCF^-£-#Ktf, #J& 

H^-i LT-£trF-#y ^^ifi^lU D, SCF" TrCP , SCF Cdc4 , SCF Met30 , SCF^ 1 " 1 
f©ttOtW«Ltv^ (^Ixlf, ^5:12 9, 3 0«0 0 
[0 0 13] 

Cip/Kip7r 5 y -ia^)^ ^co^.lf^^>-7 p DxTV-^^?^{i, F-#y^ 
^®efcLrSkp2*^trSCF«^# (SCF Skp2 ) Lt £ t 5> ttTV^ (ii 

tf, *$Hfr:fclR3 4, 3 5, 3 6, 3 7#RB) o Skp2tfii30, 9 V >A-CDK2m£-# 

t»K -e^l&iiitfS^ (DNA^-M) ^ibG2W^^ttTft^:t %Zfztb, Sm*T-*£l 
&*>s??M (S-phase kinase-associated protein) tUftfttTV^ (fR)x.tf, ##1^ 
»3 8#M) o Skp2{iCip/Kip-7 r 5 y-5fiJSmtc % E2F-1 (^#lr»3 9# 

RR) ^^-f^UVE (##M : »40#BS > ) , CDK9 (INffr^gU 1 #M) , c-Myc (#N# 
Sr^cm4 2, 4 3#i) ^F^SS^ t^6<J^® t LTE!$U ^«C»^o"CV^ 

[0 0 14] 

Cip/Kip7r5 y * tf C«6 1 -r^CDKPl^H^ ®L&)%mm®iMmv> 

mMnMKm^Lx&t), *<nmtfcft§kmM<ommit, scF Sk P 2 *^#*^*ufej.if*f- 
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[*#BTOR4 3] von der Lehr<b. Mol. Cell 11:1189, (2003) 

i&m* s #&: t i ? fc •? & mm] 

[0 0 17] 
[0 0 18] 

mmitftotzo Bp*>, *m * u >^.w^r * u >«#tt*f— « (cdk) mm=F*?&mm 

Cip/Kip7T 3 V -Sfi^ltt, p27 Kipl ^W^^> jft*Cl«ttv»4£ SrjlffiL 
[0 0 1 9] 

Hft»ftii«[ttllBIftK*V>T, p27 Kipl *l±Ci6 t-r^.Cip/Kip7 r 5 'J -^S«> 
>f * V > X tfCDKjte^ k -H fc'MftiH16T?#»5l ^jWWrt J- * »t &p 

/Lifts- k£ji,fflu scaofc. 

[0 0 2 0] 

BP*>, ^§£mii, *M * U ^R^CDEWaj:^ <£ ^^M^O,«F*I-e^?fr^Cip/Kip-7 

^ifttSMKit^o -eo^ffl=£r?g*iJ-r^#Cip/Kip7r 5 U-®et±. #fc£*L 
fcRjfeL&vv^ L< tep27 Kipl T*&& 0 
[0 0 2 1] 

[0 0 2 2] 

Cip/Kip-7 7* U-Mtf!)«*«ria#-r**tti: t"Cti. #fc£*L*Rj£Lfc^rt*, £ 
[0 0 2 3] 

[0 0 2 4] 

tfc, cip/Ki P 7T$ y-Moo-e^^rcsHfrtafc^fcL-ctt, ffiKii^ 

'J 5!T-«Hft3 - K-rSjtfS^^Wktu i t L< tiCip/Kip? r 

iL<li, Wit. If Skp2»{5T-£ W a £ § * o 
[0 0 2 5] 

m<0*M?V >QU D23tO f D3«**ff«[T* & o * £s ilSCDKfADS^ * V V J: D flH£ 
ft 3*1* f> >) „ ifflx.tfPf?LIKOCDK4S.tfCDK6* s 03S-C*)*o 
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[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1] 

(1) ^ U * y >»'l4^r±--tf^.0 f Cip/Kip-7r 5 y -se<0tfUB*|fi#-r 

(2) t^f^'J'/, *M * U >&&&*i—*&XfCip/Kip7T 5 y -SfiOflUBSrEir*- 

(3) *M*y>\ ^f^y >«tt^^---fe*25.^Cip/Kip7r 5 'J-I6©^ffl^Pl«t 

(4) iM lffi3UH<aCDK4Xf±CDK6£fe1±*fcL#£-iM * y >"C*a±|B (1) 75 
£ (3) IBfUWffio 

(5) *m * y m&mw* * y >d^*^±is (4) iBm<^& 0 
■r- ~ex'&2>±%i (D 7bm (3) fs«o^ 0 

(7) VflEfftt**--***, CDK4Xf±CDK6-eab^,±|fi (6) fB«^)^?fe 0 

(8) Cip/Kip7r 5 y-Seoftffl^a^iHW, Cip/Kip7 r S U 
ffi^tfUfl H^-CfcfcJtlB (1) (3) IBmo^o 

(9) cip/Ki P 7r ^ ';-»ewdW»*fl&-*-ftffl**i-*H : f-3ft«. j-if^f->- y*r~tf# 

JSH : ?-T?**±SB (8) ismo^feo 

(10) .3.fcr*^> • y 5y— HflUfiH^* 1 , Cip/Kip-7r ^ 'J-Ifij:ML<l*F-#?'^ 
*B^TNfc£±fB (9) IflfcO^feo 

(11) Cip/Kip7r 5 ';-Ifii:^L#^F-t*-; ^B^a*, Skp2"Cab*±|B (11) IB 

(12) * ^ )V^? ?-Xi± y #V- A *m^X>bffiMMK&ix=?-*mXirZ Zbfrh* 

zm^mibrnmrnv^fca ±m d) en) ib«o^ 0 

(13) * y >ae^-3to , -9->f * y ^HEfctt*-*---**^^* < t i>-xfcmm?t 

z/yj-)]s**- Ki-S*U6R^J«r#*ni"*i fc*»fcfc*±ffi (1) (12) |B*<0#*l 
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(15) -fr-f^y BfilLgiOCa)K4XJiCDK6*fl&14<bL#S^>f * V >t?*&±IB (14) 

(16) ■*M*y>^ wnso-fr-* y ^D-e*s±fB (15) is«o^^^- 0 

(17) *m * y >^te^r^--e^ -9-^ ^ y >D^i «9^{b$tL*^-r ^ y 
df-^-^f-e^^j-ia ( 14 ) ib^ct)^^^- 0 

(18) -»M * y >"fS#'I4^r^---fe'^ CDK43UiCDK6-C&&±fB (17) |B«O^*- 0 

(19) Cip/Kip7r 5 y -^S^fPffl^PlWi-^HT-^ Cip/Kip"7T 5 y -lfi©^fif^ 

^fpJ3£*i-&H?--e&&±fB (14) iBm^^^^-o 

(20) cip/Ki P 7r 5 y -§6o5^£4£l-f^£^l-&@w, j-tr^f-> • y^f--t* 

MH^-e&^fa (19) fB«0^*- 0 

(21) :xtf*^> • y #--fe*«H^-^ Cip/Kip7 7 5 I) -®6K$r£L#£F-tfr-;> * 

xs^--e*s±=B (20) ism<^^^^-o 

(22) Cip/Kip7 r 5 y -g^C^L^&F-^ ^*H^, Skp2-C&.& JifE (21) tf) 

(23) -9-^ * y ^Mc^w-r * y >«i4^r^-4fa^^^^ < t %>--f>\zMWK 

*s7±}\>**- V-f%1&&W.mZttl}n1rZZhfrb%:2>±.m (14) 7iM (22) Ofa*^ 1 

(24) ±ib (H) (23) (ointifrim^mmv^? ^-mt^iwtio 

(25) ±|B (1) (13) CDM^^l^^lBmco^^j: l9#^tL/i>L«ffl^o 

(26) ^iii^s^^ri-am^^^^fe-e^oT, ±ib (24) mm.<Dmmm.^xa±m 
(25) lamo^^iffljia^, B^^mmm^mmxitmrn^^Lizumz^L, mm 

mm z&n vxmm mt&z-tza&mtirz ^mm^mm^mo 

[0 0 3 2] 
[0 0 3 3] 

-mm^mw^^m^z^x^ H5fe#ti, mzTfiZti-frwti^ mmfrmvmmm* 

##M^#BSL#^>o ^tL^t'Ji. Ix.lf, Molecular Cloning : A Laboratory Manual 
|£3j$[ (Sambrook & RusselU Cold Spring Harbor Laboratory Press^ 2001) Current 
Protocols in Molecular biology (Ausubel 'bilk John Wiley & Sons^ 1987) Methods 
in Enzymology^ y — X (Academic Press) ; PCR Protocols: Methods in Molecular Bi 
ology (Bartlett & Strilingi^ Humana Press> 2003) ; Animal Cell Culture: A Pract 
ical Approach H3JK (MastersHk Oxford University Press^ 2000) ; Antiboides : A L 
aboratory Manual (Harlow?) & Lane^lL Cold Spring Harbor Laboratory Press^ 1987) 

mRV**y h^fiSigmatt^AldrichfcL Invitrogen/GIBCOtt^ Clontechtt, Stratagenett 

*©nr jr*#* h x^mx& & o 

[0 0 3 4] 

*&mz&zjjmzm\,*xi%m2&ztt&£i-&>bffifflmiz. m^m^mmm, worn 
't^jwuia, &mzmfam>bffim&<v^r<D§£!kgim<Dmm*^^ jbltkib*-*- 

mtiE# 2004-3103400 



^--J : 8/ 



[0 0 3 5] 

»± 't>i£M KB&-r v - * *° u * n - -r ^mzx & ^ * n - ?- * 1% 

Mil/Ml^ a -T fn^yi, ANP, GATA-4, Nkx2.5> MEF-2c^W 

[0 0 3 6] 

v>^\ $ki&w&mjt'&&#v * (rt-pcr) *w -if- v a ^uwf 

tv^fc, «5ftWv-*-sajtt3- K-t-*mRNA*lj|(B % tfctfck AW"*-* tztiXD'&^fr 

v — J] — Uy>li/g^a-7^f->, hn#x'/I, AM\ GATA-4, N 

kx2.5, MEF-2c) M&M* a - Ki~ *#EBfcEy!lJi|!MJJT* <9 > i'x^Vi' (GenBank) <7> 

[0 0 3 7] 
[0 0 3 8] 

X (4 tL Sr ji^ 4 ^t^ftTt 1 ~ 5 B N@j£J£X L fcfcjft J&*»lfl& feffli/^it^i 
So ^W*^ttiMJte^**i*t±»#<©##*itK:SB*§^Tv>4^ oft 
SW^^tLt, ChienO^^0 f -e«50^fe (Chienk, J. Clin. Invest. 75:1770,. 19 
85;Meidell^>s Am. J. Physiol. 251:H1076, 1986 ; Tamamori h . Am. J. Physiol. 275: 
H2036, 1998) fc^f&o 
[0 0 3 9] 

JEE'&^M (EGMJS) > JAA9£tt1£ttiMlfi (MAPC) ^W#f6tt#««r^lf £ £ t ** 
■elSo £*i6£>M<^§SL «ft, «^SKov»Tli, ttW(l!i^yDh3-;v# 
«j£3*LT*5»K fd&^te, ^ife<7)###ii. M^t^ Manipulating the Mouse Embryo 

: A laboratory manual (Hogan^H, Cold Spring Harbor Laborayory Press, 1994) 
> Embryonic Stem Cells (TurksenH, Humana Press, 2002) , RTfUW^^^Xffli (Mat 
sui^x Cell 70:841, 1992 ; Shamb lot t Proc. Natl. Acad. Sci. USA 95:13726, 1998 

; #giRMfr£6, 090, 622-5- ; Jiang^, Nature 418:41, 2002 ; S^H^Ol/11011-^) * 

[0 0 4 0] 

-•7 (teratoma) ^jSfil**.* 9v**^j£agfcv»ofc, ES«K#J|lHj&m£^ltt 

y >f L TH?> fLfc^tt (Sharda & Zahner, S^<2r§l^02/051980-^) * 

ffifE# 2004-3103400 
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/MW^^CR3/43^#-C^SLT#<btL7t^« (Abuljadayek Curr. Med. Res. 0 
pinion 19:355, 2003) $ h i:iiMfl?»:ft*t^^Ii (Li£> Nature Med.. 
Advance online publication ) ^^ES«t^©^® ttlT *>WRUifi*Vt h tl& 0 
[0 0 4 1 ] 

»IfiH-*****flM**»Mlllfi (Bruder<b. ^S#^5, 736, 396^- ; Pittenger h > Sc 
ience 284:143, 1999) *CMG#Mfe (Makino£>. J. Clin. Invest. 103:697, 1999 ; Slit<2r 
Bfl#01/04815H§0 , ffim.mz&%k~fZSvocMm (BH&2tlBf&03/035382-^) tfmfhtiZ 

o 

[0 0 4 2] 

flfflfi (hanging drop) ^[al^#&, 

WzWSkOJj&ilflBllLZilXtSl)* HJfe#»±* WitJf, Embryonic Stem Cells (Turksen 
Ms Humana Press, 2002) 0#&###f§^\ &&<D&%XM. (Klug^ J. Clin. Inves 
t. 98:216, 1996 ; Wobus ib , J. Mol. Cell. Cardiol. 29:1525, 1997 ; Kehat <b , J. Clin 
. Invest. 108:407, 2001 ; Chunhui <b> Circ. Res. 91:508, 2002 ; Takahashi h , Circul 
at ion 107:1912, 2003 ; Field * S#f^H6, 015, 671"^ ; Chunhui h., £03/06 

[0 0 4 3] 

('t^JWUfe * JSJfi S * & *r ft) 
, MtfKCip/Kip§fi<B«£ (fFffl) tilts: t Sr#mti-*'C^jSBJia^Ji5it^-C* 

[0 0 4 4] 

*M * U >'S.O f CDK«-^*fflJE^SAS.t>VXtil&a$*S7ti6^ N *fe0ia*^Ol 
o i: Lt, ^ # 6 tf* JSl m ^ L fcDNLS/CDKi* (ittffia <D #I«tS£ 1 X t^#iF:£M 5 # 
HB) ^^if & i t § 0 fip *> % -fr j ? y ^Dl UNLSfcfj-fln L7tDlNLSatfS^-XtiCDK4it 

S**£fcKJ:!K -*M * U VDl^a^y ? ^CDK4^fi^F«3H^feL. ilHts 
[0 0 4 5] 

**WO*iti:*v»T, *M * U >^.tFCDK^^MIia^*A^.r>VX(i%^$-frS^ 
•±|BDNLS/CDKfefcrafl|^Sft***§»*^ffi"^**L{f > tL*pI^L^V> 0 ft 

MUSJCiAL, HSWt'f^'JVi: W CDK4XttCDK6*fl5tt^kt?S* 

[0 0 4 6] 

— CDKtLT(i, DM^M^y VlZ£oXi£Wi4kZtLZ>$><DX'$>tU3:&<, CDK40* 

tBIE# 2004-3103400 
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<Df$LmfrbW-W. • mfcZtl, -ZriD-m&mW* (GenBank) l£ O DM 7*- 

[0 0 4 7] 

^i-So Hft. NLSiB^jh Lx%abti& boizmmm&Zabftx^&o bp*>, 

4 yy)ls^>*f y-i)P^<D^M& (nucleoprotein) ONLStr^^ (Davyfp. Cell 40:667 
, 1985) o n~<vm±, m^14T5 ym*#<-^tf^^-7°T'* 19. ^Jx.(fSV40 T £tJKON 
LSSB^IJ (N-Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-C ; SB^iJ#-f- 1 ) ifimfhfth (Kalderon 
Nature 311:33, 1984) o IHHOWi, Mt7 5 J m^lOT 5 J m^PSTT * 9 
Xj'-^otv^^^^ Bipartite^ 7" cONLSt^titL^. ^co-e^S (Robbinsk 
„ Cell 64:615, 1991) o ^^BJcDHittC^V^T^ V^NLS(±±IE3®0 iffrlrk &< . ± 
|23ffim^NLS^^ffl-e^^^ NLSI£?0<^£. ^fSI" ^Wtefr^W^Wft^^t* mt! 

. ^ izmsiE^jiifK^-oA^ • mm<r>^^(om^h, sv4o t^m^nlssb^j^ 

ffl^M-eab^o #0x.ii> SV40 T^^NLSMB^J^^tfT 0 ^^ 5 >W/myc/nuc^\ Invit 
rogentt h rUIS $ Jttv^ 0 
[0 0 4 8] 

^Bj^js^-c. cip/Ki P 7 r 5 v-m&tn, -m.<oMmmmz^x \ mmmm<D 
m^^MKmW't ^cmm^m^i-cxDy r < v ~-zmj&i-z>-~M<vm&Mwx~$> n . p2 

l e,pl , p27 Kip \ %.X) t p57 kipZ <D3U<Dfr=F-*Stf 0 Cip/Kip"7 7 5 'J -^6 li. ffi*^ 
^ 'J >-CDK^#\ tflJxJi^ * U >D-CDK4/CDK6. *r>f * »J >A/E-CDK2^<7)aii££ 
t^ftt^tv^ (j^gifc LTSherr & Roberts. Genes Dev. 9:1149, 1995£ 

#RS) o 

[0 0 4 9] 

Cip/Kip^r 5 'J-^Scotf -cfc, #tc P 27 Kipl (±. ^^Mafe^lc^tticp^-rsm^ 
MtbbtiX^&o p27 Kip Mi, TGF- / 8fiJ^C{CJ;^Miii!^#JJiL^^flt^j3V>T. *M 
^ ^E-CDK2^#:t^i-^H^i Lrm^O^IWI^^tL (Koff Cell 66:1217, 19 

91) . Qmw±\zmt>&%<DMm.mmm%m^x&&ztip<k$&xJb2> 0 wiif, nt?Lt& 

Wffi)&&-33tf£p27 Kipl g6oMJf&5ite, GlW^^tt^lBM^^^^-T-S) (Polya 
k^. Cell 79:59, 1994 ; Toyoshima & Hunter Cell 78:67, 1994) o Mfc, ifKlrJ$<a,M 
K £ X , p27 K 1 p 1 <D^m^n V> £ i: <b , M<?}G0$ Kp27 K 1 p 1 &f£#J & ffi o 

tV^Clt i>7*Ztitz (Noursek, Nature 372:570, 1994) 0 Z <Dfe<Dffl%l l Z J: 0 > p21 c 
ipl ^.U ? p57 kip2 {±p27 Kip1 ^ J: < m*:fif^ ISfg&mc#tt£;rt & i £ **W h frfc £ ft 
titv^ (Mainprize^). J. Neurooncol. 51:205, 2001 ; Conquered Trends. Cell Bi 
ol. 13:65, 2003) o t^X^ #KP!^L£fB*c# s fttf*U£ N Cip/Kip (7t5V- 

) p21 cipl . p27 Kipl , ^OW 51 " 2 ^^ J: I9$fi U< (ip27 Kipl3 Sr«i*-t-^ 

[0 0 5 0] 

rzj^Bj^jfeKis^T. Cip/Kip7r 5 V-M&<Dffl}£*m : gi~2>m£te^ i&KZti* 
l&SL&v^ §f t L < tiCip/Kip7 75'J-Sfi*3- K-f &*{S^f£§!£Pflflk Xti 

cip/Kip-7r ^ 'j -se^a- Ki-<i>a:^<D^iis.t>vx^0^^wji-^>^fi> mm 

ffl|E# 2004-3103400 
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* 0 £^ Cip/Kipgfi<af&1££WJ-f LTfi. M5R56<Z>«#«:lfi#-r*'t'*n 

Sl#^> IS^'fb^^'SrMrt^A-rS^ft^^tf^-fc^-Ci^o HK> Cip/Kip 

^ Wbfc^l-^ftrf^ig-efc & o 

10 0 5 1] 

JL^^^V^TOK^ffla^^M^^I-^^V ^^f" K-C* Cip/Kip 7 r \ 

Tp|ff$tLTV^ (Pagano^s Science 269:682, 1995 ; Maki & Howley. Mol. Cell Biol 
. 17:355, 1997 ; Uranofc, J. Biol. Chem. 274:12197, 1999) Q BP*>, JL^^r^VrStt^b 

mm (ei) , x.\£*?>&<kimm (E2) xo^if**^ • ysr— e (E3) ©i^ci^ 

T, *'J JLfcT^^>|ft3&»Cip/KipSe^***§^ (^vf^Xb) Lfclfe, JfcjfcKHC^-/ 
nfTV-Aia VfrMZti&o tOtztb, Cip/KipSfi^JE.e^r-f-Xb'SriE-ri trf*^ 

JfetC^Ai-^^St LTii. Cip/Kip^ecD^.tf^^^<b^iS-rfPffl**LTV>tLii^< 

, :MM9fcii**!l*\ SS. ^^K> IS^^fb^^fc - # * $K »it 

[0 0 5 2] 

3^ • 'J jf—^d t Ltli, APC/C^^VBC*t^#. SCF1I##. HtttN 

edd4, Ufd4. Rad5, Radl8, Parking M< ^t^^^tv^ 0 SCF^# 
MJ&m^t LX^t?F-tfv ? *m&<DM^fc i SCF^ TrCP . SCF"' 4 . SCF" et3 ° 
„ SCF Grrl ^<^^c7)a^5& s; ff ; £b"C^^ (Patton^ Trends Genet. 14:236, 1998 ; Jac 
ksbn & Eldridge, Mol. Cell 9:923, 2002) 0 Cip/Kip^6«0 J-tf V'fbt'^-^l-^-^ 
tf ^ • y («[-§rflt) i: LTIi, SCF skp2 £: <£ fcm* & 0#s<2r£n-e& *9 . 

p/Kip^Soo-tf^r^Xb^^-rfpffl^^L-cv^j-e^r^y • y jy—tf-cjbtLjdr, -to 

lf*L*F-3}?y^^«e^ Cip/KipSSfcBW, ifc-frU siKsec^v x-\£*T>m.* 
ifjM$*t&Zti!)*%lhtlX^2> (Carranok> Nature Cell Biol. 1:193, 1999 ; Tsvetkov 
hs Curr. Biol. 9:661, 1999 ; Bornstein<o . J. Biol. Chem. 278:26752, 2003 ; Kamura 
Proc. Natl. Acad. Sci. USA 100:10231, 2003) 0 *<Dtztt>, *»WO**K*^0 
, >k>ffifflMftKmXi-2>&ittt Ltlt Skp256*3- K-tsat^ (&T\ Skp2itfc . 

[0 0 5 3] 

Skp2it^{i, BECfch (Zhang£>, Cell. 82:915, 1995) > (Nakayama^x EMB 
0 J. 19:2069, 2000; *Ulfc, #W2001-224380-t<2r^) . ?7 • H£ 

£tU ^O^gE^J^-g-^tL-CV^o X. ^OBB^!l'IW^t±> (GenBank) 

^<D&&mmr- * ^-xfc&^xmMnffix&z (n f*sk P 2 : U3376K AY029177 ; v 

?*Skp2 : AF083215^ BC003468) o *<Dtz#>, ^*5g-e**Uf % Skp2itfe : f-^#^^^ 7 

— ftWft^^W^W^ttSrfflv^iifct <fc *K Skp2« 
• ^-r*- fc**RTI6T?**o ^HJO^ifi^ffiv^Skp2itf5i : -{±. fcK v 
Xli^yFf, PifLm%a5feSkp2jtf5^T^a^> W«©tt** , » *l£ 0 
[0 0 5 4] 

^^O^ifetCjSV^T, ^ftSjfflfl&twjBtX-riflt^f-fc LTtiU Skp23lf5?-0<^^ 

£tliiE# 2004-3103400 
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h-f, Skp2t|W)#, Cip/Kip^e<75JLe^r^>^<y f /X(i^^«i-'2»B^^=i- K 
-r-SitfS^- (JBTF. Cip/Kipg6<^^?«Sf5^n?.£) "C*tLtfffiffl^rtlT?**o 00 
Cip/Kip»S*ttW • lfrfrM&*F-sj?y X»4Skp2©atMB» ■ HffrfflMfc 

t#x.ib^-Cv>^,WD-40 , J tf- hXtin^f v> • 'J y f • 'J tf- h t Dfif «=E^- yiM 
^7 5/ i@a?iJWLT, 80%J^±> J: L< ttMi^^^ny-^tf^F-iK 

y^^Ifi, M^(iCip/Kip^e<7?JLedrf-Xk^^1-te«^^L^^tf^r^> • >J#- 

I0 0 5 5] 

cip/Kipseoa.e*f-^-fknH#L*< ti, P 27 Kipl ^a 

T$)^Nucleoporin50 (Nup50, ^IPAP60^ pl63t *L&) (Buergink, EfcW#ifil926 

,236-^ ; Mueller EMBO J. 19:2168, 2000 ; Smithermanf> > Mol. Cell. Biol. 20:5631 
, 2000 ; Buerginfc. *S#lr^6, 265, 562-f0 * % Cop9 v 7± u V - A ©t&jSH^-T?* * 
Jabl/CSN5 (Tomoda^, J. Biol. Chem. 277:2302, 2002) m&WL&Z tltv^ 0 p2 

7 Kip Miio{5o-t'; >3s***u mv&ft y ^j**°-*--c»&£CRMifc 

It^U &KKm : ftLfrMZti2> Zkj)S%abtiX^2> (Ishida<b> J. Biol. Chem. 277:1 
4355, 2002 ; Connor lb, Mol. Biol. Cell 14:201, 2003) #\ MWiM& WlOfc-tr V >£|3fe 
&#M#HC'J >WMkir2>W^t Lt, KIS (Kinase interacting stathmin) rt*|W|5fe£*LT 
^5 V) (Boehm«b> EMBO J. 21:3390, 2002) , £<DKIS£ 3- Sitter fcfUfll 

^m<ommnmt Lx^tfZ. t&x&z> 0 *»wtiJv>n±cip/Kip7r5 u-s 

[0 0 5 6] 

ii > 'MKMJS * li £ * « j£ tt Of *Ltt Wife £ & fcfc 1 ? ©|E^* J: *r "STAB 

t;Vt.M?Wifc^lJ LK SHt&^n^-*- Ltlt SV (Simian virus) 40 
■^^f ;V^^-9--f b >#"n<j7-f (Cytomegaro virus ; CMV) s ? v XfaMv 4 X (Rou 
s sarcoma virus) *&<Dv << )VX tcft^i"* ^n^- * — *\ p-T9*> • 7°n^e-^- 
, EF (elongation factor) la • "/n^e- ? -WWb *L* 0 h 1 ) fi-T9*> 

I5?|J£|B.^£ S A/*:VW7''J 7 K • T/n^-^-f&^CAGT'n^-*- (Niwak. Gene 10 
8:193, 1991) »i, 
[0 0 5 7] 

«Rp*fi9 5*V^g«| (Leek, J. Biol. Chem. 267:15876, 1992) ^U'»l^n^ 

Mfct4'Wffi#£fi3<M»T>*y y%MM&9. (cardiac ankyrin repeat protein 
:CARP) 7°u^:-?- (Cuoh, Development 126:4223, 1999 ; @IR&HJ#W000/15821-^ 
) tWii:^T|4 0 itL^-/n^-^-<^^*@B^J(4, ^^'^ (GenBank) 

o 

[0 0 5 8] 
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, 'J *'V-A * if g WOiHs^fciJA Lfc±T?IHIfcfc F7^7x^y 3 >-T 

*-tW, ^DNA*fcttRNAO^ft^rL< tt— • SE*$-#fc*BttE8)fc, § 
[0 0 5 9] 

t>4 fr*^? 9- t LTIJ, Tfy'^'f^, 7-7*^BI#?>f JVj* (AAV) , lx b n ^ 

mttzmjL wti^iio # I'^isaia^ «t ? kidnap ^awi&^gt t $ * 
& < m^sa^t- # 4 o mmm'0> < o^jfe^amx-DNA^ = tr - 

TStrJ ;v*XWAAV<7)DNAW:«^y AKii.&3: tl-f, x^/-AfcUfeti*o ^ 
fir*, 7fy 9>f ;v*XW:AAV&«J3 L^it^KW, fl.3feDNAa*«±«Mi&$V A *l 
/:B||:r/n & £&ggM»!&tt<0^ 9 - tt?& i?£ v> i flj >£ & & & 

[0 0 6 0] 

3«I(i»I^^±J: Lfcffira&&*.*JBv>rt:#8i (Miyake"?, Proc. Natl. Acad. S 
ci. USA 93:1320, 1996) fgfljifcin vitro^ Y— 9 s a (Mizuguchi h , 

Hum. Gene Ther. 9:2577, 1998) i)lIt^uh^^o 7f / JV^tt"*i 
DNA^V A fc^rfSDNA? OT* !K &< flf$&S*L-CV>S*>W\ ^7)77 

©a&x.TTVf'f ;v*W, IS^IwafH^-cabSEiafe^Sr^rv^^ JfAL^itfS 
[0 0 6 1 ] 

7f; ^^^^-^tmo^-f /u*'** t^CMft^ffflfecii 

LT, 3t)fr&tt. »^##*»^#M1--2»-^^-e#^o Mx.WT, Gene Therapy Proto 
cols: Methods in Molecular Medicine (RobbinsH, Humana Press, 1997) , Gene Trans 
fer in Cardiovascular System: Experimental Approaches & Therapeutic Implications 
(March^I, Kluwer Academic Publishers, 1997) , Adenoviral Vectors for Gene Ther 
apy (Curiel & Douglasil, Academic Press, 2002) & CI ttfX%- & 0 7 

TS frX'tffi-Zftm-? 2>iztb<n*y V 4 HriE$ fix is <9 , 0Jx.WT* * 
^tt^TOLTV^ Adenovirus Expression Vector Kit (#6150) **, *SMl*>lfeifcfc 
mm»Iffe-e$>t), *§kW%htfnmzmbM*m&LX^2> (Nakayama£>, EMB0 J. 19:2 

069, 2ooo',mm<D^WrxmiRmmw^cWi5 0m) 0 

[0 0 6 2] 

*3l9!fc*v»-C»±* ^ * y ^itfS^-iCDKit^, HK, ±iaCip/Kip®605WPHEit 

ffiSE# 2004-3103400 
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TgR&S-Sra* 4 0iJAi^lO 7 ~lO 13 pfu/mL, Ikf-t L< iil0 9 ~10 12 pfu/mLO* 

-T )\/x&jfm*m^, m^Tt l< i±ioo«« (moi = 100 

10 0 6 3] 

^olflLtt^^ HE^M^jSI. i£3ftSl<MK^ «tt^^^^^^>-t^ 
[0 0 6 4] 

-fc?lfi#£iJ&^) , *V-h#J (tfflxif, EDTA& if) , l^/XlifOttoWJ^tfii: 
7&^§^>o fcis, :£fP;iO|M^M^&-4ili> m^¥t&, ttSU, #fi> ^^t> 25.^ 

tz*) li^J&^DNA:!: t LT1.0 ^ g/kg~l. 0 g/kg^KOt5H^* v , UZ L<«10^g 
Ag~100 mgAgfSOlaiT^-So X, 7f ^^^^-f©^^^-* 
ffiv^Jt^, ^^;V^^^fi<J^*fiffi^, £f£ L<tel0 7 ~10 13 pfu/mL, HK*?iL<te 
10 9 ~ 10 1 2 pf u/mLT? & & £ 1 7&*g f l^o 
[0 0 6 5] 

Tl±, N-[2,3-(dioleyloxy)propyl]-N,N,N-trimethylammonium chloride (D0TMA) -^diol 
eoylphosphatidylethanolamine (DOPE) & fc'&^fr^ < <OWi L^mmM^m^fl^ « 
^^IMtl'' 5 ^ h 7 >^ 7 x ^ y a ^^i?ti"CV^ (Banerjee, J. Biomater. A 
ppl. 16:3, 2001 ; Maurerib. Expert Op in. Biol. Ther. 1:923, 2001) o £?z. B^JflL 

mmm&vj (hvj ; ^✓N^'fw) fi*ioi«ttx>^D-7'*#o^ 

Mfiu&.V'i fr* 'J ^V-ASrJlW^ft, V^fc^&HVJ^J *'V-^'S (Yonemitsu^, Int 
. J. Oncol. 12:1277, 1998 ; Kaneda^ , Vol. Med. Today 5:298, 1999) t*«lT?**o 
[0 0 6 6] 

a ^ ^ ^ - $ tt ^ ft $ ^. t> Em m.mo * k « A-r * t u x \* „ §3 a® l fc ± 

T?$£&HSf £ ffl v > t & A i~ s 2f & •» ftT—TfriM^fz #l.tfn.1f fft:# & £ ^ if •?> 

^*JBv*fc^»3^HM£»±. *SR#ir"C&fcn?* *K #ffltU, Gene T 

ransfer in Cardiovascular System: Experimental Approaches & Therapeutic Implicat 
ions (MarchU, Kluwer Academic Publishers, 1997) Vascular Surgery (Rut 
herford, W.B. Saunders, 2000) , Textbook of Interventional Cardiology $4JK (Top 
ol M. W.B. Saunders, 2002) ^<DJ&W*mfZ> - fc &X Z & 0 tti, ±ffiO^«r^M 
•f& fztbK%^& frl* > Boston Scientif ictt ^Edwards Lifesciences Corporat 

iontt^ * h MXir 4ik#tl4, 
[0 0 6 7] 

triiE# 2004-3103400 
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[0 0 6 8] 

JR+4^rtt***»f <b*t&„ «x.tf. Fields J: 0 e #Rffl*6#'btt, «S5tv>li^n 
j e-*-OWfPT"C*:*-v-r v> (G418) »tt®f5^£#§PL# -fey h v 

*i^LTV>5 (*a#lf^6,015,671-t ; J. Clin. Invest. 98:216, 1996) o 
[0 0 6 9] 

(«Aif> mm) ^w^<Dmm.m^mm^t'<Dmmmm^xxfm¥mm^mx^> 

[0 0 7 0] 

x ^ u - - > ? p^-r & fammn tuit i^mmx & %> i> <d x & tufa® £ n 

mwr, ©fl^HfrfrfcK ii^^ft^> «tt^> ^SK, 

*m^xmm& Kma-t & xi± y # v - a* h^a l -cit*^ * 

[0 0 7 1 ] 

* JMI& T * * -> > VOf&m ^*tLfc*tt*ffiv>t4Av> 

o MWi* fc-XAfcfUfflLfc* y h Sigmatt^Clonetechfl^ Promegatt^. &<<D* 

[0 0 7 2] 

, &mm>bffim, ^m^. m&b*&%z<o>b&&?m&xi*t&m&±Lxm\'*&ztip 

[0 0 7 3] 
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, fc*v»ttJMK L< tt^JfO&jffiflUfti'-- > (Shimizu^ Circ. Res. 90:e40, 2002) 

cini Lfc & of, if o»*^o iortiv^i^tli. 

[0 0 7 4] 

^*fflv>/sftJllL«tt*teCJ: Vmmir&ljm^ (Murry"b> Cold Spring Harb. Symp. Qua 
nt Biol 67:519, 2002 ; Menasche, Ann. Thorac. Surg. 75:S20, 2003 ; Dowel 1 <b> Car 
diovasc. Res. 58:336, 2003) W^i*', #Ki*L«rR3feL4v> 0 ClO#*^^ 

tdTOftStLTV** (Menasche. Ann. Thorac. Surg. 75:S20, 2003 ; Re 
ffelmannib. Heart Fail. Rev. 8:201, 2003) « ES«BS&*5fe<^'C-«6«Bfl&*±- l&JB'M** 
*««t^fctJ:<ia/;fI?:It^'^ (Maltsev<b. Mech. Dev. 44:41, 199 
3 -Circ Res 75:233, 1994) 0 Sfc, ^^ESMS^O^M«:^#^Ii^^fit t 

45tK$tLTV»S (Klugfc, J. Clin. Invest. 98:216, 1996) 0 %<T>tz*>^ *MW& 

[§£»J] 
I 0 0 7 5 ] 

[0 0 7 61 

CHifcfll i : JBJUTtVM ^^«PI] 

CDK4itf5T-> *»ffV^^ (MLS) * a- K*&tt*B*J*f«JllL;fc-9->f * V >D1 (D 
1NLS) XttSkp2»^ ; J : *^trT7*>">'f^^^^^-»i- ft^Tf/fO 

(Adenovirus Expression Vector Kit ; *) *fflV>Tf^»Lfeo 

[0 0 7 7] 

fiP*>, CDK4m{5^£^frT7V -W^*^**-. Ad-CDK4*)»£\ 75*3 KpCMV-CD 
K4 (Sander van den Heuvel1*± [Massachusetts General Hospital Cancer Center ; * 
g] j; 19 x=£ ; van den Heuvel Science 262:2050, 1993) SrBamHItWi-* - ^ C 
*»-7**CDK4 cDNABrJtfclBKU -g-cO*5Si£T4 DNA #'J ^ 9~**fflv>-C¥iHfcLfc 

AwtOSwaI«8ttH»ALT3^§ KpAd-CDK4£tf^ L£o S^t^n^ Kfc, ^7 
fV ->^f;v^5I©^ AmKfi3M-**«IR»*&»fc*BM-TPC (*-3 i-^^ K 

«fcv> aix.Tf/f'f^ Ad-CDK4«r#«Ufeo 
[0 0 7 8] 

DlNLSit'fS^-^'g-tfy^^^ K»4, pRSV-cyclinDl (Matsushimek . Cell 65:701, 1991 
) S^<7)-7^^-9-^f ^ V ^Dl cDNAWJti:. pEF/myc/nuc (Invitrogen) fi5fctf>NLS£iS*£ 
L-C#«Lfco EP*>. 7.7*3 hW/nyc/nuc*«R**NcoIXC^I«WfLTNLSBWI 
fc-£tr*-<&DNA»fJtfc1PI»Lfco JfcK77*3 KpRSV-cyclinDl*«IJR**NcoI-C«J 
$fU >D1BW ©DNA W>t*P*tfc 0 SC. 77*3 KpRSV-cyc 

linDl**Mi: LT&TO 2«£<D79^- fctf^TPrafctrV^ ^4 * U VD1 cDNAOC 
5^MJ * a - K-T .5 glH<£ D N A Writ ZMM L fco 
[0 0 7 9] 

5' -7? 'f "7- : 5' -ACCCTCCATGGTAGCTGCTGGGA 3' (EEI*-^ 2 ) 

3- _7>9 ^ - : 5* -TGATCTCGAGGTCGATGTCCACATCTCGCACGT-3' (@E^J#^ 3 ) 
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[0 0 8 0] 

itLib0 3tt^DNA|ff>T-£T4 DNA 'J #--fe*£ffiV>T&££ U vtf * -fr 4 ^ U >D1 cDN 
AOC*M KSV40 Large TftS S %<OW&'K "> ^ * * (NLS) Srl«U3@3-Kt4 
S3fcffiyiJ m^^n^HU. :o^5^SKH« K0*PmaCIX VSmal "C 
^0 19 tb L/wDNAHlf.H' ±E maiK: =r^5 KpAxCAwt«>SwaI«H£K#A U £ * 5 K 
(pAd-DlNLS) fcftOK**»fcSSef*DNA-TPC ! S:293«Blliach9>'^7i^'>3>LT, $1^ 

xT-rV ^ Ad-DlNLSfcflMttLfco 
[0 0 8 1] 

Skp2£-£-tr7fV *4 *-Ad-Skp2t±, T**Skp2 cDNAfc&KffcffiLfco 

*Skp2 cDNAfi. GenBankl'^t^^TV^ v>X<DEST (expressed sequence^ tag) 

(Accession No. AA511897) £ 7" n — "7* t Lt, v 7 *JftjRcDNA? 4 7* 7 'J - (Stra 
tagene) jfrfc-HUtLfc (4"lH^. #M2001-224380^-9iHI«0 o BP*>> ±BEST*n->* 

<g£ g 0 - v , -c 3 2 P^m-/ n -yi^»L> cDNA7 4 7* 9 V - * * £f&« L fc V 7° U * 
7>f ^^-k^K^n-y*««f«E*-t?68t:. 24^K^>f 7*U ^>f Xtfcft, 0.1%<7)SDS 
*^t*att«ifcfrffl^68r^ifci£Lfco ft^tLfefttt^n-VSrpBluescript SK (St 
ratagene) ? FCt7^ V - -~/^U -€-0^3feE^lO*je4:tro fco 

#fcC tTftse$^-^^^Skp2 cDNAO&3£IB?IIW\ GenBankfc«®»#t?*>* (Accessio 
n No. AF083215) (Nakayamafb. EMB0 J. 19:2069, 2000;* ill <b> #M 2001-224380^ 
#ffi#) o ±|Bv^XSkp2 cDNA£S*M£ LT, ^T<7)2i«0 7'7 4 v- fcJBV>TPCR£tr 
N5fcSflHwFlag* ^K?!! (N-Asp-Tyr-Lys-Asp-Asp-Asp-Asp-Lys-C ; @E£iJ#-^ 4 ) «r^ft 

v 7 7. Skp2 cDNAHf M" £ L fcf^ pcDNA-3^7*- (Invitrogen) <Z>XhoI*Mfcfc#A 
U pcDNA3-Flag-Skp2^ * - *ffc« Lfco 
[0 0 8 2] 

5> .7-5 >f v - : 5' -ATACTCGAGGCCACCATGGACTACAAGGACGACGATGACAAGCATAGGAAGCACCTTCAG 

GAGATT-3* (@e^J#-^ 5 ) 

3' - 7* 9 4 "7 - : 5' -ATACTCGAGTCATAGACAACTGGGCTTTTGCAG-3 1 (EBI*-* 6 ) 

[0 0 8 3] 

^HpcDNA3-Flag-Skp2^^ ^-4rXhoI-e^J»fLT#^Skp2 cDNA£#tf©r)ir£, ±BBfc 
Hj»fc3*5 KpAxCAwtOSwalSBteKlfAU tbWJ'f^ao 
7*7 ADNAKfi3M-*WRS£&3«$*DNA-TPC (^-?t^f Ka>^^^) t 

*4 Ad-Skp24rf^»Lfeo 
[0 0 8 4] 

Ji|BO^T-^U^3aommx.Tf 7 7 4 fl'T. (Ad-CDK4, Ad-DINLS, XtfAd-Skp2 
) i±, CAG'/d^ — ^ — (CMV^V^V-^-, b U p-T*f-y • 7*n^-*-, 7-9-*'/?- 

oris 19 „ m?Ltt»ojWi!&rt-c*»a***c- fc^tfeT?**- 

[0 0 8 5] 

51 ZffiZ, ^ix.f'f^^^t, ASM* 4 ^T.fS^ISIiR^fi 1 cfco ±bB^3 
5^37.5 K (pAd-CDK4, pAd-DlNLSS.U f pAd-Skp2) #4/igfc, -LfBffi^mx-T-fVj? 4 

~>j. (lt#60mm) -Ci§#L7t293lffl^^ > FuGENE™6 Transfection Reagent (Roche) fcffi 

U/io * 4 /u* jFHWB LM^MLft 7 ;r.;Vri* 7 ~15 0 <DFtfi KlttL/cOT*. ffllfe**^ 
K5BjftLfc^^;i'«^i&«^*«iW»K:afe"»f-A-^^^L-C, a&BrWl»«:6III*fe») 
, flt'MM* (5000 rpm, 5 frm) LTlUJRLfe±?» : £:> 1**4 L-C-80"CT?«# 
Lfco d^l**4;V^m0^ 1*. 35-r/3-Hfc**7'Wh (24*^;v) fc* 
*L£293,«K«£^ 3-4 BffeKHBJB*«?Bt*U*: *iA^«*tfc*M»fciMI 
f-a-rC»LT, «igtt#*6IiI»»)jgU (5000 rpm, 5 ^W) Lf 0JRL 
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mm 2 0 0 3-3 9 1 7 0 8 V I 18/ 

tz±.m*. b-C-80 < C-e^#L7t o CIO 2 ^^-f;v^^ 15^ 1=1-. 3y 

H 7t 77^3 (25 cm 2 ) Kt&m L /c293,f9J& £ Aft $ 3 ~ 4 B 

K«Bua**5E« l * ^ *sb » k * - ^ k ^ t r , wfe%m t fz ktnm 

gy-^-^-^Lt 1 )^ frXZMmZittZo i&'bfrW. (3000 rpm, 10#WK 4*C) 

£ % 39 -)»>3-bU**ffl75^3 (75cm 2 ) fcJ&*L*:293ifflJ&K:Aft$-*i\ 3 
~4 SfC«^ML/:7i;v^iI5:iIK)t:iff^-7'l^lt, %*£rl*fl|£ 
/;l^-|fly-^-^-^#tt7'f ;KX&5ttHi$-£fco (3000 rpm, 10^W 

, 4T0 LX®HXLtz±m*. )\<AWLt LXSOVX-OmLtZo Z <D 4 X.* 4 * * 

m<DDmi*, 293tt£J3v>T:/7-* • Tv*.A HJ: VVkfeLtztZZ, V>-f tLfcHTKl 
O'-lO^pfu/mLOfEfflrt-eabofeo #0|jFKi3V*T\ IBttSfc »)fcAftS-£*£ 

£>f ^.XJfci^p&fc* J^T> Aft#fil£ (multiplicity of infection ; moi) X^iir^o 
fiP*>, looiMfefc lfflo* 4 /^tt^fcAftS^fcfc-fr** moi = l^*i"° 
[0 0 8 6] 

mtkM 2 : DNLS/CDK^kS L fc*kjffi*BB& is & p27 K 1 p 1 S fi «©ff) 

2~4H@«77 h (Sprague-Dawley^) *> 'fr jffi $H1& & L „ ; < - 3 - ^ 
4gR«^«I^J:o"C^J(BJi&W^*lElJRL^: (Tamamorifc, Am. J. Physiol. 275:H203 
6, 1998) o C©i7 ^LTt#^tDtM095%m±{±, T • T^f-^tttt* 

5%4^BlfiLit (FBS ; Flow Laboratories) £$stn Lfc'f - (Flow Laborato 

ries) ? VaCiiU ^t^^y^a^-^f^ 37*CT?24«fW 

, ^J&«lT?WKLfejB.*!ftx.^'<>l/^Ad-DlNLS (moi = 10-100) S.U f Ad-CDK4 (moi - 
100) 48B#F^^*L/c 0 BUT, •? -f ;V*Ad-DlNLS£tFAd-CDK4 

fc'MSMBIfefcAft •*A(F5 , ^7x^i/g>) L, ^jB«iJftO*rtC"9-^ * U >Q1& 
tfCDK4ga vl t D1NLS+CDK4#!I», 3UiDlNLS+CDK4*!kS£: JSi 

S o tU, 77 1- flUNI^jllUfttt'C * * REF52M * ffl T n&OXR * fi 1 o 

tZo 

[0 0 8 7] 

£-f> DlNLSS.t^CDK4iHS : f-*SXL^^^fla^i3V>T > p27 K,pl ®60§Pji£. ?x 
* * > (Western) 7n >y b feKTf&i} Ltz 0 Ad-DM&RtfAd-CDK4* -f^ih5>^7 
x^5/a>LfclB]ft»±, 7jc<£LfcPBS (Phosphate buffered saline) T?«5»L.fe^ •fe^ 

w^-icr****!?, a^iiaiitfttfc, nbtitztf,m*&*<v?Bsx-i> 

^— jK^Lfclfe, 1.5 aLOi7^V K^7f a-rKUU ifcjft(O5te£F*<03MS LfcB 
uffer A (10 mM HEPES (pH7.9) , 1.5 nil MgCl 2> 10 mM KC1, 0.5 mM DTT) *jjnx.T«# 
LfcfJU *:±tCT10^»SL^ o ^KNONIDET P-40*flfci&M0.2%fcfc* <£ 7 KiP*. 
xmWLtzfe, 5^M*±^-r»«Lfco Mfcat'kfl-* (5.000EUE. 5^-ffl) Lt#/;jt 
Jftfc, ^#gOBuffer C (20 mM HEPES (pH7.9) , 25% glycerol, 0.42 M NaCl, 1.5 mM 

MgCh, 0.2 mM EDTA) £2JI]x.-CiE#L> *±fcT3WMI!»«L.fc*. (15,000 
rpm, 1053*B) L-C±J**E|JKU mM&frW £ ttfffl Ltz 0 ±IBBuffer KRVB 

uffer C£»4, V»T *L& M £ > 1 mM DTT, 1 mM PMSF, l^g/ml aprotinin, l^g/ml 

leupeptin, lyug/ml pepstatin (^irtiis Sigma) £$s2ra Lfco 
[0 0 8 8] 

i<otjHcLT»fetL^«saK»±, l^^-/;v^^0l x I0 6 i<7)«tft*t^i^ 
SDS-PAGEffl^;vtc-cm^S&L, ->n^;vn-7l^fU ^i^^v 
7n ^ b^^^ff o/co BP"^n l^St^^ LT#l-*M ^ U ^Dl^Cf^ (Oncogene Science ; A 
b-3) X«^Lp27 Kip1 ^ (Santa Cruz ; sc-528) *Rj&$*fclfc, 2^cgu#i: LThorsera 
dish^JV^^'>^'--tf^ifetiT;'^ , 7^Ig*i ! t# (Amersham LifeScience ; NA931) X{itn: , 7"9" 
^Igtfc'fc (Amersham LifeScience 

y (Amersham Life Science ; RPN2109) 5rffiv>T^tti Ltz 0 
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10 0 8 9] 

$N|t£ISl KTF-to JZkmv>m& (Nakayamafc, EMBO J. 19:2069, 2000 ; IrWOfl*^ 

m i r mmftjtm 5 mq t mm, dinls^ witef £ ^mmm kv?>x-7x.9 

. »<»*$*i.fco fcfc^ffllfe (REF52«BJ&) -et±. -<M * V >Dl»eo»a**J« 

x.^fc, tfL^p27 Kipl C0%^i(i^L, MM^'iS^T, DlNLS+CDK4$lJScT^^ttS 
p27 K 1 p 1 m fi WW <b tL7t 0 

[0 0 9 0] 

5 1 § ^ § > p27 K 1 p 1 Sfi <D>kffiMBn K £ & &&MXf\z. f:<Dmft% ttfrjfcrfeft CtW 
±IBO^i*tIW|#, Ad-DlNLSS.t>*Ad-CDK4^ (moi = 100) ^7>^7x^ 

7 Kipl j» (|W]±) (1:1000«0 RZfiH^fr?* T ■ Tl??-y%Lfo (DAK0 ; M0874) (1: 
100«) ZKfcmttzfe, Alexa Fluor™ ^mtrQ# (Alexa-488^5 X t/Alexa-568 ; Molecu 
lar Probes) ( t & iZl :200«) £fflv*T#rfe L£o I/:, M^ti4\6-diamidino-2- 
phenylindole (DAPI) (1 fi g/mL) -C£fefeL£o -*L<b * Z>%k&i%* 

, *£;)fcM»#t ( 1/ — 9"*- * * * - > O-yy^fA; ZEISStfc LSM510) T K. X 

[0 0 9 1 ] 

-C(±, P 27 Kipl <7)^f±^l*I^m^tL^^ -?-?>3l5lti:-€-*U5i?3l< —Jo, DIN 

LS£l>TDK4«{zcT-£SA. »»$*fc^tt«BfiT»i, P 27 Kipl O&V^glfc <b O^*!** 

m*mmztifz 0 &±, is l&tfH 2 DiNLsxa r cDK4*te ; ? : «:^)K«iiJ!&T?sft 

fWI§3BS**£fcfc J: ^ ^«w«rt^«jaW^3tfir : SrWJ1-^p27 Kipl gSo# 
[0 0 9 2] 

#CK, DlNLS+CDK4f!l?i:^J:^,p27 Kipl ^*(7)iiin^\ fe¥ $ *LTV>3 

fc'T^COV^t^S fcafc. 7 *f > (Northern) 7*D?h «l*f £ tr o ifi, ^1&mUM Tf 
Kilf ?> Wttl^v^t ^ , DlNLS^0 ? CDK4it<5i : -O^flJflia(i. P 27 Kipl mR 

3 fcifrofco p27 Kipl tiJi5il'I4lfflfl&^i5V^T, JLtr^r-^>- 
7 a nr7V-A«i:J: l9H^®efij&Wffl£*LTV>& i fc**fcI&;ft/CV>S (Carrano 
Nature Cell Biol. 1:193, 1999 ; Tsvetkov <b , Curr. Biol. 9:661, 1999) o fit 
, 'frjffi*DJ& K * v> T p27 K 1 p 1 S 6 OMi^^n f 7V-A K «£ ») DM5 $ *vr v> 

HUMLfcflL Ad-DlNLS&£fAd-CDK4 (moi = 100) LT48B#Rgig* Lfco - 

SUO»T?J±, ^>^«=Srlfll*|ILmraTtr48^^^L^m, 10«*<^)FBS*i»«l»'« 
JnLf 24WfWML^o f©^, RH^C^n^TV-Aia«?Hlt?*a9^^->^^->' (20 
I If) (Santa Cruz) **Jm-*-*»fc*toL*V»#*tt»j\ ##kS3M~:mt&p27 Kipl M 

[0 0 9 3] 

-f-Ott*, DlNLS+CDK4*HaS:»t?J±, Hi fcEWU p27 Kipl ®ao^l:OSl : ^iitn^ 
mmx^tz (13) o — FBSM-ete, p27 Kipl wH^g{i^L7to «lfe-eii, 

»w#feojaiwro<ftft*fe, fbsmk x ydm&RVPcwm&vzkm-hmM 
i3tt^p27 Kipl Mefioiijn{i> -9-^ ^ v yms&J&v/xitcwm&vmftmtrmmz 

*MHWL)k»^ *3«g^ FBS^aS^^ DlNLS+CDK4^3|IPOifW^Hi3V>r^p27 1(ipl 
®eo^v^;i/^M^M*ibtt^^o7to :©ft*ii, *«i£^FBS#iSi£-ctep27 Ki 
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[0 0 9 4] 

^«^^tt^p27 Kipl ^SK^^^^^>^^^fti-^>^*> in vitr 

(Nakayama<b, EMBO J. 19:2069, 2000; <*>ll!<b, $3f082OO1-22438O^E«B» ; Hara<b> J. 

Biol Chem. 276:48937, 2001 ; Ishida^, J. Biol. Chem. 277:14355, 2002) KgBttL 
/;^CiCTV^ 0 41% ±IEO^^tlSL/;«)lt, jfiL-«fim^TT'24B# 
IH*&*L^^, M-DlNLS3tO f Ad-CDK4 (moi = 100) LT48B#ITO* LZ-io - 

* SU<&3£-eM\ jfliflHn.«««T-C48l*W**Lfc«^ 10%*©FBS*J&»Kl*lnLT24WF 
Bfli&ftLfco ifc, MifcUT, 10%FBS»l§^f TJ&*LfeREF52«fi*fflV>fc 0 £*L 

»fc3&Tfc 0 WfctLfcifcJR^ 0.5« NONIfiET P-40**JnLfe2fflf*OBuffer C CWife) * 

(15,000 rpm, 20#IW) LT®JfcLfc±it*s SWUfttttti* £ ttfffl Lfco 
[0 0 9 5] 

j.tf**>"ftKJS<&*Kfc fClv^'J a h P 27 Kipl M6^ *^«*JftL 

J*<£>,«»aJt7 (reticulocyte lysate) &fflv»;fcin vitrofllRSUwi OffcSlLfco BP*> 

TfrSEOin vitro^^ • WWi* *J h (TnT coupled Reticulocyte Lasate System ; Promeg 
a) £fflv> S#(7)yn h 3-JH:^v\ Flag^ ^lc^J^r#j!]Pb^'V^Xp27 Kipl cDNA£ 
iltU, in vitrdE^afctffcfMRfcfrofco -*U|^$W:'J n^*t> b 
p27 Kipl Sa^^«ttm^>^^ (iSIt LT20~40^g) Sr. -7^*ElS6 (50 /ig 
/mL) s -r^*E2/Ubc5®6 (100 ^ g/mL) . GST-UbMS (4 mg/mL) (v^-ftL&Calbioche 
m) fc#£> *&Sl0/*L<&RE&ift (4 mM Tris-HCl (pH7. 5) , 6 mM NaCl, 5 mM MgCh, 0 

1 mM DTT 0.1 mg/mL 9 l/7f >W**t-<, 10 mM * ^ I'T^ 1.5 mM AT 
P) KPSIU 26*0, 305frHRJ5S3*fc« S«-9->^tt, SDS-PAGEffl^;V^T 

**C*ttU -fn-fc;vn-^I(:^t^ 9 yfxx y YMtit Srfrofco W*> 

lXStfct LXmiagfofc (Sigma ; F-3165) XfitfCGSTjfrfc (Santa Cruz ; sc-138) ( 
£1:1000**0 *RJ&3*:fctfe, 2^#fcLThorseradish^>i/**5'^-**«ifc 
-7^*Ig (|W)±) (1:1000**0 kR(D«*, ttfffctt^b^^^©^*^*** 
(|Wj_h) £/Bv>-C^fctiL/.ro 
[0 0 9 6] 

*S**H4 Ktf-To 41% HM&a > ha-^i l/t, ii^ 1 ^ (FBSWafeTO) IMB& 
«^»tttHtfS-fflv>-Cp27 Kipl ^e^in vitro^ if ^f-vftRJfc&fro (12* 

REF) 'J 3>lf^> h P 27 Kipl ^a^#in$tt7tFlag^7°^ KfcR«1-*Svl* (0 

i IB • Flag) , Vx>\£i->Y • ^tf*f - >«S t#Jn$ tLfcGSTgfi *B*1" 

S#Hift# (0*. IBlGST) im^&ZtKXL ^e^^XbSr^tt^p27 K,pl ^eo 
#£*l3l3?*fcfcffi1-*ifc^-?£fco L,*U FBS-CJW»Lfc^ajWft*»e>««Ufc«l]ft 
»W»*fflv>fc»<frl±, p27 Kipl ^e^L-Cllv^e^f-^<bt^*<b^-f> D1NLS& 

tfCDMtis* * f7>x7x^-> 3 > Lfc«tii, r < nv^if ^f- ^<b P 27 K,pl 
g^,r/ k L^tai-ci'fe^ojt, m 3 roth 4 o^-r^^fb, dinls+cdk4jw*t 

W^,«^{±, p 27 Kipl ®fiO^-lf^^>'WW^ilJ$^-C*3i5, Z<Dffi&t Lt 
[0 0 9 7] 

cuifrpa 3 : skp2^t mm cu, <ti4&ffli& u/c P 27 K 1 p 1 m& <dwj?") 

—« tti %:mm®L<vmm k & v> t> p27 K 1 p 1 ® e jiF-box® e t? * * sk P 2 a. e * f - > 

SCF Skp2 ^ y cHfc£ «fc i?a-tf*^yffc£tU 7"nf7 V- A^$*LS £ fc^ft 
^tLTV^-S (Carranok. Nature Cell Biol. 1:193, 1999 ; Tsvetkov . Curr. Biol. 9: 
661, 1999) o ^«5*BIII&^**t&Skp2S60»3S4-^«^>^ n ^ ^ 
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ttft Lfco 'tttJWJftOP*, Ad-DlNLSWAd-CDMO l>7^7x^v'3 yfe, 

46, ±&©JfcSkp2#MfcfcJBv»fco 
[0 0 9 8] 

'«**H5i:*t. 3>Fn-;VtttUfflV^;iftf« (REF52,«) tri±, *f 
»«:|Ei-FBSJW»5.a f DlNLS+CDK43|Bjafcll ± «9 > Skp2Mfi<7>3&3ltel : L < Ifc* L/c 0 L^_L 

fco ^MflaT'«Skp2<7)Hm^*^-^^^^*^ DlNLS+CDK4*0ai[t- 

[0 0 9 9] 

-?-^T% DlNLS&tFCDlMit^fc F?^7x^VaV LJz>kffiMMK, MfcSkp23tfc 

L T^Ad-DlNLS (moi = 100) > Ad-CDK4 (moi = 100) £^Ad-Skp2 (moi = 50. 100) Sr 
h7^7xr>nH, 48fl#P B ^*L/c^ ^^'JVDl, Skp2&a ? p27 K,pl M<^ 

D1NLS. °cd°kL Skp2<7)3o ojWS^ * 'MBMlfi ^**3S L fr H 6 L 0 'MS*! 

m p27 k ipl ns o«a3&*ai < mm ztitz* *<dv&, Ad-sk P 2 * ^mm^ ^7>^7x^ 
->;>u skp2a»**»a***fc, p27 Kipl sa^^««u<^^^ *•* 
(moi = ioo) oAd-skp2*«$^/^lL^^ffl^(±p27 Kipl ^e^l&^a^i^^t^m*^ 

tilt <^-otz 0 

m 7 iti, 1 DlNLS&tfCDIMatiS^* h 7 ^7x?->3> L/^C«fflS^^^^»p27 K,pl 
DlNLSRtfCDMJMK^fc h5>^7x^>3 p 27 Kipl 03^v^^ 

\mzmnmiiim®ztitz 0 skpatwfcafts***:*:-^ awa©*^* 

lt^p27 Kipl ^eo^tv^^MA6^tL/c 0 D1NLS, CDK43fc^Skp2Sfc^&*3§ 

SLfc^mmLt^^^^fVM^O fc, p2 7 Kipl Ic6^mv^WiDlNLS 
+CDK4JW*l*fcraeK^ia*U. Skp2®ec0WJI&ia^J:^p27 K,pl ^e^m^ii^ 

[0 10 2] 

(H«J 4 : Skp23ftffllS&BUw J: & .MSJHlft*flME*3b*] 
^££tt£Ad-DlNLS , Ad-CDK4. &tn~Ad-Skp2 (^*L-T*Lmoi = 100) * I*?**?* 
^> 3 >U -^'^^ Skp2stfe : f-SA^L^«Bfla 

**ft3flfH*B*nLfe (B8). £*Lfc**U DlNI^CDK4/Skp2<&^*»S$*fc^®jffl 
^i^5h^fc'M^ii^P^^46'b3}^ J 5:^o^ 0 JJH-hOtt**^ Skp2iiDlNLS+CDK4fUi!c 

Kin %m>ztLtt>mnu<D*&mm, x m#* - 1 #w h^t^otz 0 

mfiE# 2004-3103400 
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1 0 [ m 1 / D1NLS& U f CDK4atf5?- ^7V^7x^->3>L/: & tt & p27 K 1 p 1 

fcWLfco CM:Mt^*v^ REF: h^WM* (REF52» 

[gl 2 ] DlNLS25.^CDK4il^^ Fr^7i^i'a> L/oi>^»Ki3 &p27 ip 
iao|$ 0 LacZS^ US; Cont) Xt±DlNLSat^S.U f CDK4flWs : f : (T«) * 

eoaw^i^ttL^o m*. »-fe*± P 27 Kipl . *fei±t^^r • 7*^>* 

[19 3] >mmmK&tfZ>v27 Kipl m&<D%mmm<> FBSMa£JU*DlNIS+CDK4M*T 
<D<bffimmz. 7"nf7v-Ai«j-e$,^7^yxfy.(LC) «1U p27 1P 

[H4J ^M^*3tt^p27 Kipl iie^f^f->^o FBS»XtiDlNLS+CDK4flJ 
akTO^ttUBJfi (CM) X»±»«l^aBli& (REF) ©«]ftttffiW*ffiv»Tin vitro*.** 
^^^Rj£4rffv>, *>x.**y7W9 Y&KX V)p27 K,pl ®'6 £*&ffi L/io 

*L4/t>K**, J-tf^rf->^$tL^p27 Kipl ^e (p27-GST-Ub) "C**o 

[0 5] ^tt«H&K*»t*Skp2«fi<0»ao PBS*y«X»iDlllLS+CDK4*0«TO'frtt« 
|ft*, 7 , nf7V-AIf9Jt*45^?^f>' (LC) "Cjaaix, Skp2®SO*a 

[|H6] Skp2itf5^<75*^t'i^»p27 Kipl ^e^^o D1NLS> CDK4, XtfSkp2*€ 

[0 7] D1NLS, CDK4^^^Skp2^£^^*^^-^7 > v:^M^*5^p27 Kipl ®6 
cD^^o D1NLS+CDK4«^ (±« ; Cont) X&D1NLS+CDK4+Skp2iifc?- (*> TK 

■Cfc*?****^ (LC) t^ILtt (T«) . ^^«fefe^i^p27 Kipl 

m&omi&ft%m*%imL?zo m*. £tfe}±p27 Kipl , m^^^t • r*^> 

[IB 8 ] Skp2itfe : 3 1 w3iiU^^ J: Z frmfflmvWf&fe&M&oLacZfciK* (Cont) 
, D1NLS + CDK4 jfi fST > D1NLS+CDK4+Skp2«^i : -. XJiSkp2»{z^O**:'g'tr»ffex. 

[tf-s-ottw] 

[0105] 

p27 : p27 Kipl ^aK^^-To 
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SEQUENCE LISTING 

<110> Daiichi Suntory Pharma Co., Ltd. 

Daiichi Suntory Biomedical Research Co., Ltd. 

<120> Method for proliferating cardiomyocytes 

<130> P7491GN 

<160> 6 

<170> Patentln version 3.1 

<210> 1 

<211> 8 

<212> PRT 

<213> Simian virus 40 

<400> 1 

Pro Pro Lys Lys Lys Arg Lys Val 
1 5 



<210> 2 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer of C-terminal cyclin Dl 

<400> 2 

accctccatg gtagctgctg gga 



<210> 3 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' primer of C-terminal cyclin Dl 

<400> 3 

tgatctcgag gtcgatgtcc acatctcgca cgt 



<210> 4 
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<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Flag tag sequence 

<400> 4 

Asp Tyr Lys Asp Asp Asp Asp Lys 
1 5 



<210> 5 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' primer of Skp2 cDNA 
<400> 5 

atactcgagg ccaccatgga ctacaaggac gacgatgaca agcataggaa gcaccttcag 60 
gagatt 66 



<210> 6 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 3' primer of Skp2 cDNA 

<400> 6 

atactcgagt catagacaac tgggcttttg cag 33 
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1/ 



[Hi] 



CM 



[m 2 ] 



P27 



Cont 



D1NLS 
. CDK4 

[0 3] 



REF 



I ? 10 so 

? + + 


100 
+ 











CDK4 
Cyclin D1 

p27 



actin 



? 10 

? + 


50 100 I 
+ + 









p27, actin 



DAPI 





.0 






; #. Hi 







LC 



FBS | ? 
D1NLS+CDK4 ? 



+ 



"n it 

+ ? 



+ 



+ 



P 27 
actin 
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2/ 




[0 4] 



CM 



REF 

FBS I + If? + T 
D 1 NLS+C DK4 ? 2— 2— ± 



in 



REF 



CM 



I? 



Tin 



p27-GST-Ub 




[H5] 


IB: Flag 


IB: GST 




REF 


CM 




FBS 1 
D1NLS+CDK4 


? + ? I I ? 
? ? + ? 


* ? I 
? + 






• " , "... \S»*!F. *. . . • 




Skp2 


[06] 








D1NLS+CDK4 
Skp2 


? + + + ? 
0 0 50 100 100 


(moi) 








Cyclin D1 








Skp2 





P 27 



2 0 0 4 
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^—>* : i/E 



[RS] 

Kip7r 5 'J-iatLtii, p27 Kipl ^ffUB£*TOJ1-&.l fcriWS tv^ G 

m 8 



tBSE#2 004-3103400 



#12 003-391708 
Hi I A I I I I 



^ — v : 



MJ#-s§- 

l . B 

ft * 



[503062312] 
2003^ 2^140 



ffilE#-^ miE#2 0 0 4 - 3 1 0 3 4 0 0 



^<~i/ : 2/E 

#® 2003-391708 

ai i a i i ffi i 



»S0#-§- [500422182] 
1 • B 2 0 0 3^ 3H17B 

ft ^K^HAiI5ft*BT^lIj^ 1 TB 1 # 1 



ffiSE#-^ ffiiE#2 0 0 4 - 3 1 0 3 4 0 0 



